A 61-year-old man was transferred to our hospital with the complaints of dizziness, severe nausea and abdominal discomfort after consuming approximately 50 g of the flowers of Rhododendron japonicum. On admission, hypotension and sinus bradycardia were evident. Symptoms including hypotension and bradycardia completely recovered within 12 hours following normal saline infusion and intravenous atropine. The ingestion of certain types of Rhododendron species can cause intoxication, referred to as "mad honey poisoning", due to the action of grayanotoxins. This is the first local case of acute intoxication caused by Rhododendron japonicum.
Introduction
The ingestion of certain types of Rhododendron species causes acute intoxication featured by hypotension, bradycardia, nausea, vomiting and dizziness due to the action of grayanotoxins. This intoxication is well known in the Black Sea Regions of Turkey since wild honey produced by bees in this area is often derived from Rhododendron ponticum or Rhododendron luteum that contain grayanotoxins (1) . Rhododendron japonicum is commonly found in Japan. Intoxication caused by this flower has not yet been reported. We herein report a case of acute intoxication presented by dizziness, nausea, hypotension and bradycardia due to the inadvertent ingestion of Rhododendron japonicum.
Case Report
A 61-year-old man was transferred to our hospital with the complaints of dizziness, severe nausea and abdominal discomfort in early May. He had a medical history of traumatic brain injury 10 years previously, however, he had recovered without any significant complications. He did not have any coronary risk factors except age. About one hour previously, he consumed approximately 50 g of Rhododendron flowers in the garden of his home. His family reported that this flower blooms annually in their garden. The patient claimed to his family that he obtained information from a local botanical book that this flower is safe for consumption, and he decided to eat the flower in the raw state on this occasion.
On presentation, his consciousness was alert but he was severely ill due to nausea and abdominal discomfort. His body temperature was 35.5 , blood pressure 80/50 mmHg, heart rate 45 beats per minute, and respiratory rate 24 per minute. The oral mucous and skin were dry. Mild epigastric pain was noted. Neurological abnormalities were not obvious. A blood test showed mild kidney injury (creatinine 1.42 mg/dL), however, other hematological and biochemical results including cardiac enzymes were within the normal ranges. A chest X-ray was unremarkable. An electrocardiogram showed sinus bradycardia with a heart rate of 47 beats per minute (Fig. 1a) . Echocardiography showed normal left ventricular systolic function without significant valvular disease.
His family brought the remnant of the flowers which the present patient had ingested (Fig. 2) . According to the clinical course, acute intoxication of some species of Rhododendron was suspected. This flower was sent to the local health authority and identified to be Rhododendron japonicum. Be- cause the patient was hypotensive and bradycardic, fluid resuscitation with normal saline (0.9% sodium chloride) and 0.5 mg of intravenous atropine was administered. The patient's blood pressure and heart rate responded promptly. Four hours later, 0.5 mg atropine was readministered intravenously because his heart rate lowered below 50 beats per minute. After the second injection of atropine, his vital signs stabilized and the symptoms had disappeared 12 hours later. An electrocardiogram examined 24 hours after admission showed a normal sinus rhythm with a heart rate of 86 beats per minute (Fig. 1b) . The patient was discharged without any significant complications. The clinical course is summarized in Fig. 3 .
Discussion
It is known that the ingestion of certain members of Ericaceae, in particular Rhododendron species, causes acute intoxication mainly by the action of toxic substances called grayanotoxins. This intoxication is well known in the Black Sea Regions of Turkey as "mad honey poisoning", since beekeeping and honey production has been historically practiced in this area and the consumption of wild honey, which is produced from grayanotoxin-containing plants such as Rhododendron ponticum, lead to this acute intoxication (1, 2). Rhododendron japonicum is widely distributed in the mountains of Japan and its peak bloom time is from April to June. Rhododendron japonicum is reported to contain grayanotoxin subtype I (3, 4) , which is the principal toxic compound (1) . Grayanotoxins are polyhydroxylated cyclic hydrocarbons that do not contain nitrogen (5). Grayanotoxins bind to the alpha-subunits of the sodium channel and keep the channel activated, so that cells are maintained in the depolarized state (6) . Skeletal and myocardial muscles and central and peripheral neurons are the possible targets of this toxin (7). Onat et al. demonstrated in vagotomized rats that the administration of grayanotoxin did not cause bradycardia, implying the involvement of vagal nerve activation in grayanotoxin intoxication (7) . They also demonstrated in experimental animal models that while non-selective muscarinic receptor atropine restored both bradycardia and respiratory failure, selective M2-muscarinic receptor antagonist AF-DX 116 only restored bradycardia. Because the muscarinic receptor expressed in the myocardium is the M2-subtype, these results indicate the involvement of M2-muscarinic receptor in grayanotoxin-mediated bradyarrhythmia.
Common symptoms observed after the ingestion of grayanotoxin-containing material include nausea, vomiting, perspiration, dizziness, visual disturbance, paresthesia, hypotension and bradyarrhythmia (2) . Bradyarrhythmia could be sinus bradycardia, complete atrioventricular block (8) , or atrial fibrillation with a slow ventricular response (9) . The treatment for this intoxication is supportive. Intravenous atropine and normal saline infusion are typically sufficient and full recovery is achieved within 24 hours (2, 10) . Fatality due to grayanotoxin intoxication has not been reported to date in the pertinent literature (11) (12) (13) (14) . In the present case, in addition to severe nausea and vomiting, hypotension and bradycardia were evident. Gunduz et al. reported that hypotension and bradycardia were observed in 100% and 95% of patients with grayanotoxin poisoning, respectively (1) . If an electrocardiogram shows ST segment change, then grayanotoxin poisoning could mimic acute myocardial infarction (15) . The present patient may have undergone unnecessary pacemaker implantation or coronary angiography if the medical history taking from the patient's family had been unable. To the best of our knowledge, acute intoxication by Rhododendron japonicum has not been previously reported. Recently, "mad honey" intoxication due to the consumption of grayanotoxin-contaminated honey transported from the Black Sea Regions of Turkey was reported in Australia (16) and Germany (17) . Moreover, "mad honey" can be purchased illegally for use as a sexual activity enhancer (18) . In Korea, where "mad honey" derived from Nepal was used as an alternative medicine, importation was banned due to increasing consumption in 2005 (10, 14) . Considering these facts, it would be desirable for clinicians outside of Turkey to become familiar with the clinical features of intoxication by grayanotoxin-containing materials, since the development of the international trading system could result in undesirable worldwide spread of "mad honey". We suggest that, although a rare condition, acute intoxication of grayanotoxincontaining plants should be considered if patients present with unexplained hypotension and bradycardia accompanied by dizziness, nausea and abdominal discomfort.
To the best of our knowledge, this is the first case report of acute intoxication by Rhododendron japonicum. Clinicians should keep in mind that some species of Rhododendron contains grayanotoxin and cause acute intoxication represented by hypotension, bradycardia, dizziness, nausea or abdominal discomfort. A detailed dietary history must be taken from patients who present with nausea, vomiting, abdominal discomfort, and especially with unexplained hypotension and bradycardia for making a differential diagnosis of grayanotoxin poisoning. The authors state that they have no Conflict of Interest (COI).
